Simple tests based on a voluntary forced expiration can detect pulmonary impairment of occupational or environmental origin earlier than can be done using clinical or radiographic examination. These tests are easily performed and repeated, require little time and can be readily set up in the field. Flow impairment ("obstructive") has conventionally been measured by the forced expiratory volume-1 sec (FEV1); earlier changes, in the small airways are more likely to be detected by the maximal midexpiratory flow (MMF) and the maximum expiratory flow-volume (MEFV) curve at low lung volumes. Volume impairment ("restrictive") is detected by the forced vital capacity (FVC) from which the preceding measurements are made.
Two basic types of pulmonary impairment, airway and parenchymal, may result from occupational exposure. Spirometry, which measures lung volumes (other than functional residual capacity, total lung capacity, and residual volume) and various flow rates (the most useful of which are the forced expiratory volume in 1 sec or FEV1, and the maximal midexpiratory flow or MMF), can reflect both types of impairment. In recent years, more specific tests have also been adapted for use in screening.
Screening tests must: be easily understood and performed; be readily repeated without waiting for clearance of a gas; be free of pain or discomfort; utilize rugged equipment which can be easily transported and set up in the field; require little time; and must have well defined predicted or (Fig. 1) . Flow rates when all save 50% and 25% of the FVC have been expired (FEF5O and FEF25) reflect both the caliber of the small airways and the elastic recoil of the lungs; both of these functions are impaired in emphysema. These flow rates may be compared to normal values or expressed as a ratio to FVC.
Although the MEFV curve has not yet been widely used in occupational surveys, it was recently employed in a survey of vinyl chloride workers (2) . It has been used to detect workrelated acute changes in the small airways in workers exposed to such different materials as toluene diisocyanate (3) and cotton dust (4 (4) .
The closing volume is considered a specific test of small airway function. It is the volume at which basal lung segments close; this is seen as an upswing in the concentration of the xenon, helium or argon inhaled as a bolus at residual volume (bolus methods) or in N2 when 100% oxygen is inhaled (resident air method).
The test requires inhalation of a gas other than ambient air and a specific gas analyzer. The respiratory maneuver is more complicated, and time must be allowed for clearance of the gas before the test can be repeated. In addition, uninterpretable tests are obtained in a certain percentage of subjects (5).
Parenchymal or Volume Impairment
Parenchymal or volume impairment ("restrictive") occurs with exposure to mineral dusts, e.g., asbestos or beryllium.
Environmental Health Perspectives
The vital capacity is a relatively sensitive indicator and is an ideal screening test; a decrease in vital capacity (VC) precedes radiographic change (6 (Fig. 1) .
Diffusing capacity for CO may be impaired before change in vital capacity; automated apparatus helps the investigator study a large number of subjects, but special gases and analyzers must be available and time allowed before the test can be repeated, so that this is not an ideal field test. (8, 9) .
